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PROBLEM TO BE SOLVED: To provide an inexpensive 
magnetic medium formed on non-magnetic substrate, which is 
excellent in electromagnetic characteristics, a method for 
manufacturing the same and a magnetic recording/reproducing 
device. 



SOLUTION: This medium is a magnetic recording medium at 
least comprising a non-magnetic metal substrate having 
texture scratches whose linear density is more than 7500 
[line/mm] on. its surface, an orientation adjusting film formed 
on it, a non-magnetic under layer and a magnetic layer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The magnetic-recording medium which contains at least the orientation adjustment film, nonmagnetic 
substrate layer, and magnetic layer which were formed in the front face a nonmetal substrate with the texture 
marks whose linear density is more than 7500 [a book/mm], and on it. 

[Claim 2] The magnetic-recording medium according to claim 1 characterized by the linear density of texture 
marks being more than 15000 [a book/mm]. 

[Claim 3] The magnetic-recording medium according to claim 1 characterized by the linear density of texture 
marks being more than 20000 [a book/mm]. 

[Claim 4] The Young's modulus of a nonmetal substrate is 70-90. Magnetic-recording medium given in claim 1 
characterized by being [GPa] thru/or any 1 term of 3. 

[Claim 5] the front face of a nonmetal substrate is minute — a magnetic-recording medium given in claim 1 
characterized by a wave (Wa) being below 0.3 [nm] thru/or any 1 term of 4. 

[Claim 6] A magnetic-recording medium given in claim 1 characterized by one [ at least ] average-of- 
roughness-height Ra of a chamfer and each part of a lateral portion which constitutes the chamfer section of 
the end face of a nonmetal substrate being below 10 [nm]. thru/or any 1 term of 5. 

[Claim 7] A magnetic-recording medium given in claim 1 characterized by a nonmetal substrate being a glass 
substrate thru/or any 1 term of 6. 

[Claim 8] The magnetic-recording medium according to claim 7 characterized by being what a glass substrate 
becomes from glass ceramics. 

[Claim 9] The magnetic-recording medium according to claim 8 characterized by the mean particle diameter of 
the crystal grain contained in glass ceramics being 10-100 [nm]. 

[Claim 10] The magnetic-recording medium according to claim 8 or 9 by which the consistency of the crystal 
grain contained in glass ceramics is characterized by being 30-5000 [an individual / mum2] in a substrate side. 

[Claim 11] A magnetic-recording medium given in claim 1 characterized by being either as which the 
orientation adjustment film is chosen from Cr alloy, NiB and NiP, and NiPZ (Z is the gap chosen from Cr, Mo, 
Si, Mn, W, Nb, Ti, and Zr, or one or more sorts.) thru/or any 1 term of 10. 

[Claim 12] A magnetic-recording medium given in claim 1 characterized by the front face of the orientation 
adjustment film making it exposed to an oxygen ambient atmosphere thru/or any 1 term of 1 1. 
[Claim 13] A magnetic-recording medium given in claim 1 characterized by a nonmagnetic substrate layer 
being Cr or a CrX alloy (X being the gap chosen from Mo, V, and W, or one or more sorts.) thru/or any 1 term 
of 12. 

[Claim 14] A magnetic-recording medium given in claim 1 characterized by the priority orientation side of Cr 
of a nonmagnetic substrate layer or the crystal face of Cr alloy being a field (200) thru/or any 1 term of 1 3. 
[Claim 15] A magnetic-recording medium given in claim 1 characterized by a magnetic layer being a CoCrPtB 
system alloy or a CoCrPtBY system alloy (Y being any one or more sorts chosen from Ta and Cu.) thru/or any 
1 term of 14. 

[Claim 16] A magnetic-recording medium given in claim 1 characterized by having the nonmagnetic interlayer 
between a nonmagnetic substrate layer and a magnetic layer thru/or any 1 term of 15. 
[Claim 1 7] A magnetic-recording medium given in claim 1 characterized by the magnetic anisotropy 
characteristic (Hc/radial He of OR= circumferencial direction) of a magnetic layer being 1.05 or more thru/or 
any 1 term of 16. 

[Claim 18] The manufacture approach of a magnetic-recording medium including the texture process which 
forms in the front face of a nonmetal substrate the texture marks whose linear density is more than 7500 [a 
book/mm], and the process which forms the orientation aajustment film, a nonmagnetic substrate layer, and a 
magnetic layer on it. 

[Claim 19] The manufacture approach of the magnetic-recording medium according to claim 18 characterized 
by the linear density of texture marks being more than 15000 [a book/mm]. 

[Claim 20] The manufacture approach of a magnetic-recording medium given in any 1 term of claims 18 or 19 
characterized by including the process which exposes the front face to an oxygen ambient atmosphere after 
forming the orientation adjustment film. 

[Claim 21] The manufacture approach of the magnetic-recording medium according to claim 20 characterized 
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for being exposed to an oxygen ambient atmosphere, without opening to atmospheric air by things. 
[Claim 22] The manufacture approach of the magnetic-recording medium according to claim 20 or 21 
characterized by the oxygen ambient atmosphere to expose being an ambient atmosphere containing the 
oxygen gas more than 5x10-4 [Pa]. 

[Claim 23] The magnetic recorder and reproducing device with which it is the magnetic recorder and 
reproducing device which equipped the magnetic-recording medium and this magnetic-recording medium with 
the magnetic head which carries out record playback of the information, and a magnetic-recording medium is 
characterized by being a magnetic-recording medium given in claim 1 thru/or any 1 term of 17. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what was excellent in the magnetic parametric performance 
especially about the manufacture approach of a magnetic-recording medium and a magnetic-recording medium 
and magnetic recorder and reproducing device which are used for a magnetic disk drive etc. 
[0002] 

[Description of the Prior Art] The recording density of the hard disk drive unit which is one sort of a magnetic 
recorder and reproducing device is increasing at an annual rate of 60% now, and it is said that the inclination 
will continue. Development of the head for magnetic recording suitable for high recording density and 
development of a magnetic-recording medium are furthered. 

[0003] The magnetic-recording medium used for a hard disk drive unit etc. has the following composition 
fundamentally. On the substrate which carried out nickel-P plating on aluminum alloy, or the substrate of 
glass, by a sputtering technique etc., Cr alloys, such as Cr or CrW, and CrMo, are formed as a nonmagnetic 
substrate layer for the crystal orientation of Co alloy layer, the protective coat which forms the thin film of Co 
alloy as a magnetic layer on it and which uses carbon as a principal component further is formed, lubricant, 
such as a perfluoro polyether, is applied, and lubricating film is formed. 

[0004] What has a good magnetic parametric performance by considering as a magnetic-recording medium 
with the magnetic anisotropy of a circumferencial direction is called for with the raise in the recording density 
of a magnetic disk drive etc. Therefore, the magnetic-recording medium using the substrate (it is also called 
an "aluminum substrate".) which plated NiP to current and an aluminium alloy is giving the magnetic anisotropy 
to the circumferencial direction by what a slot is mechanically put into a NiP front face for at a 
circumferencial direction (it is called "mechanical texture processing".). 

[0005] On the other hand, since a nonmagnetic substrate, for example, a glass substrate, has the rigidity 
excellent in shock resistance and it has the surface smoothness which can be adapted for the high recording 
density to which the flying height of a head was reduced, using these is examined. However, what performed 
mechanical texture processing with a sufficient glass substrate is not obtained, therefore the glass substrate is 
former mainly used as a magnetic-recording medium which is isotropy magnetically. Moreover, magnetic 
anisotropy sufficient by having just performed texture processing is not discovered, therefore the glass 
substrate is former mainly used as a magnetic-recording medium which is isotropy magnetically. 
[0006] For this reason, research which gives a magnetic anisotropy being advanced to the magnetic-recording 
medium using a glass substrate, for example, forming the hard film in which TESUKUCHA processing is 
possible on a nonmetal substrate in JP.4-29561.A or JP,9-167337,A is proposed. Moreover, in JP.5-1 97941 ,A, 
what formed the hard film for texture processing by the spatter is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] In JP.4-29561.A or JP,9-167337,A, forming the hard film in which 
TESUKUCHA processing is possible on a nonmetal substrate is proposed. However, since the magnetic- 
recording medium currently indicated uses the electroless deposition approach for formation of the hard film, 
it will become complicated [ a process ] and expensive. Moreover, in JP.5-197941.A, what formed the hard film 
by the spatter is proposed, once [ however. ] carrying out the spatter of the hard film of NiP also in this case 
— mechanical texture processing — a forge fire — depth — if it is **** — — it will become too 
complicated as a process and will become an expensive medium. Manufacture of the magnetic-anisotropy 
medium which can be cheaply manufactured in production process like an aluminum substrate also in a 
nonmetal substrate was desired. 

[0008] This invention was made in view of the above-mentioned situation, and aims at offering the cheap 
magnetic-recording medium which was excellent in the magnetic parametric performance in the nonmetal 
substrate. 
[0009] 

[Means for Solving the Problem] this invention person inquires wholeheartedly about the relation between the 
shape of surface type, and the magnetic parametric performance suitable for high recording density, and came 
to complete this invention based on the knowledge. 

1) The 1st invention for solving the above-mentioned technical problem is a magnetic-recording medium which 
contains at least the orientation adjustment film, nonmagnetic substrate layer, and magnetic layer which were 
formed in the front face a nonmetal substrate with the texture marks whose linear density is more than 7500 
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[a book/mm], and on it 

2) The 2nd invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in 1 characterized by the linear density of texture marks being more than 15000 [a book/mm]. 

3) The 3rd invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in 1 characterized by the linear density of texture marks being more than 20000 [a book/mm]. 

4) For the 4th invention for solving the above-mentioned technical problem, the Youngs modulus of a 
nonmetal substrate is 70-90. It is a magnetic-recording medium given in any 1 term of 1 thru/or 3 
characterized by being [GPa]. 

5) the front face of a nonmetal substrate of the 5th invention for solving the above-mentioned technical 
problem is minute — it is a magnetic-recording medium given in any 1 term of 1 thru/or 4 characterized by a 
wave (Wa) being below 0.3 [nm]. 

6) The 6th invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in any 1 term of 1 thru/or 5 characterized by one [ at least ] average-of-roughness-height Ra of a chamfer 
and each part of a lateral portion which constitutes the chamfer section of the end face of a nonmetal 
substrate being below 10 [nm]. 

7) The 7th invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in any 1 term of 1 thru/or 6 characterized by a nonmetal substrate being a glass substrate. 

8) The 8th invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in 7 characterized by being what a glass substrate becomes from glass ceramics. 

9) The 9th invention for solving the above-mentioned technical problem is a magnetic-recording medium given 
in 8 characterized by the mean particle diameter of the crystal grain contained in glass ceramics being 10-100 
[nm]. 

10) The 10th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in 8 or 9 to which the consistency of the crystal grain contained in glass ceramics is characterized by 
being 30-5000 [an individual / mum2] in a substrate side. 

11) The 11th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 10 characterized by being either as which the orientation adjustment film is 
chosen from Cr alloy, NiB and NiP, and NiPZ (2 is the gap chosen from Cr, Mo, Si, Mn, W, Nb, Ti. and Zr, or 
one or more sorts.). 

12) The 12th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 1 1 characterized by the front face of the orientation adjustment film making it 
exposed to an oxygen ambient atmosphere. 

13) The 13th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 12 characterized by a nonmagnetic substrate layer being Cr or a CrX alloy (X 
being the gap chosen from Mo, V, and W, or one or more sorts.). 

14) The 14th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 13 characterized by the priority orientation side of Cr of a nonmagnetic 
substrate layer or the crystal face of Cr alloy being a field (200). 

15) The 15th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 14 characterized by a magnetic layer being a CoCrPtB system alloy or a 
CoCrPtBY system alloy (Y being any one or more sorts chosen from Ta and Cu.). 

16) The 16th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 15 characterized by having the nonmagnetic interlayer between a nonmagnetic 
substrate layer and a magnetic layer. 

1 7) The 1 7th invention for solving the above-mentioned technical problem is a magnetic-recording medium 
given in any 1 term of 1 thru/or 16 characterized by the magnetic anisotropy characteristic (Hc/radial He of 
OR= circumferencial direction) of a magnetic layer being 1.05 or more. 

18) The 18th invention for solving the above-mentioned technical problem is the manufacture approach of a 
magnetic-recording medium including the texture process which forms in the front face of a nonmetal 
substrate the texture marks whose linear density is more than 7500 [a book/mm], and the process which 
forms the orientation adjustment film, a nonmagnetic substrate layer, and a magnetic layer on it. 

19) The 19th invention for solving the above-mentioned technical problem is the manufacture approach of a 
magnetic-recording medium given in 18 characterized by the linear density of texture marks being more than 
15000 [a book/mm]. 

20) The 20th invention for solving the above-mentioned technical problem is the manufacture approach of a 
magnetic-recording medium given in any 1 term of 18 or 19 characterized by including the process which 
exposes the front face to an oxygen ambient atmosphere after forming the orientation acjjustment film. 

21) The 21st invention for solving the above-mentioned technical problem is the manufacture approach of a 
magnetic-recording medium given in 20 characterized for being exposed to an oxygen ambient atmosphere by 
things, without opening to atmospheric air. 

22) The 22nd invention for solving the above-mentioned technical problem is the manufacture approach of a 
magnetic-recording medium given in 20 or 21 characterized by the oxygen ambient atmosphere to expose 
being an ambient atmosphere containing the oxygen gas more than 5x10-4 [Pa]. 

23) The 23rd invention for solving the above-mentioned technical problem is the magnetic recorder and 
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reproducing device which equipped the magnetic-recording medium and this magnetic-recording medium with 
the magnetic head which carries out record playback of the information, and a magnetic-recording medium is 
the magnetic recorder and reproducing device characterized by being a magnetic-recording medium given in 
any 1 term of 1 thru/or 1 7. 
[0010] 

[Embodiment of the Invention] The magnetic-recording medium which drawing 1 shows 1 operation gestalt of 
the magnetic-recording medium of this invention, and is shown here comes to carry out sequential formation 
of the orientation adjustment film 2, the nonmagnetic substrate layer 3, a magnetic layer 4, and the protective 
coat 5 on the nonmetal substrate 1 . 

[0011] As a nonmetal substrate, what consists of nonmetal materials, such as glass, ceramics, silicon, silicon 
carbide, carbon, and resin, is used. As a nonmetal substrate, it is desirable to use a glass substrate from the 
point of cost and endurance. 

[001 2] A glass substrate can use glass ceramics or amorphous glass. Soda lime glass general— purpose as 
amorphous glass, alumino KETO glass, and aluminosilicate can be used. Moreover, lithium system glass 
ceramics can be used as crystallization glass. From the point which can be adapted for more various operating 
environments, glass ceramics excellent in chemical endurance are desirable. When that in which Si02 and Li20 
are contained as a constituent of glass ceramics here actually includes in drive equipment, it is desirable from 
the rigid point at the time of use at the time of the adjustment of a coefficient of thermal expansion with other 
components, or an assembly. 

[0013] The sintered compacts which use a general-purpose aluminum oxide, silicon nitride, etc. as a principal 
component as a ceramic substrate, those fiber strengthening objects, etc. are usable. 

[0014] As for the front face of a nonmetal substrate, linear density has the texture marks more than 7500 [a 
book/mm]. Linear density is measured to radial [ of a nonmetal substrate ]. As for the front face of a nonmetal 
substrate, it is desirable to have the texture marks more than 15000 [a book/mm] (preferably more than 
20000 [a book/mm]). Linear density carried out to more than 7500 [a book/mm] because the effectiveness of 
texture marks was reflected by a magnetic property (for example, the improvement effectiveness of coercive 
force.), and the magnetic parametric performance (for example, the improvement effectiveness of SNR (Signal 
toNoise Ratio) and PW50.). 

[0015] As for texture marks, it is desirable to mainly have the circumferencial direction to a substrate. Here, in 
a radial cross section, the distance of the height between a crest and a trough of texture marks is the thing of 
the shape of toothing of the front face below 10 [nm] (preferably more than 0.05 [nm] below 10 [nm]) more 
than 0.02 [nm]. It is because the magnetic anisotropy by the shape of toothing of the front face of this range 
is effective in improvement in a magnetic parametric performance. Moreover, since irregularity is too large, the 
texture marks exceeding 10 [nm] have a possibility of affecting the homogeneity of nearby texture marks. 
[0016] Moreover, it is desirable from the point of the homogeneity of a magnetic parametric performance, and 
head flight stability that it is uniform, and linear density is 20% or less (preferably 15% or less.) at a CV value 
(value of the average/standard deviation), further — desirable — 10% or less, it is — a thing is desirable. 
[0017] For the linear density of texture marks, a measuring device is AFM (Atomic Force Microscope.). Degital 
The product made from Instrument can be used. 

[0018] The Measuring condition of linear density is performed as follows. Scan Size is 3 micrometers and 
ScanRate is 1 Hz and Number, of Sample lets to 256 and let the mode be tapping mode. A probe is scanned to 
radial [ of the magnetic-recording medium which is a sample ], and the Scan image of AFM is obtained. Flatten 
Plane which is one of the data smoothing, using the degree of Order as 2 Fit Auto processing is carried out to 
the X-axis and a Y-axis to a Scan image, and smoothing amendment of an image is performed. The linear 
density of the range is computed by setting up the box of 0.5 micrometers of about 0.5 micrometerx 
abbreviation to an image [ finishing / smoothing amendment ]. Linear density is computed by converting into 
per mm the total of a zero crossing which met both X shaft axis and Y shaft axis. That is, linear density serves 
as a crest of the texture marks per 1mm of radial, and the number of troughs. Each part within a sample side 
is measured and it asks for the average of the measured value, and standard deviation. It considers as the 
linear density of the texture marks of a nonmetal substrate with the average value. The number of a 
measurement part can be made into the number which can ask for the average and standard deviation. For 
example, a measurement size can be made into ten points. Moreover, since measurement outlying observation 
can be removed if it asks for the average and standard deviation by eight except the maximum of them, and 
the minimum value, the accuracy of measurement can be raised. 

[0019] The average of roughness height of the front face of a substrate with texture marks is below 0.7 [nm] 
(preferably more than 0.1 [nm] below 0.5 [nm]) more than 0.1 [nm]. further — desirable — more than 0.1 [nm] 
— below 0.35 [nm] it is — a thing is desirable. It is because there is a possibility that head surfacing height 
might fully be lowered, namely, it may become impossible to use it in the condition of having been more 
suitable for high recording density when the average of roughness height of the front face of a substrate with 
texture marks is large. 

[0020] The Youngs modulus of a nonmetal substrate is 70-90 [GPa] (preferably 75-85 [GPa].). further — 
desirable — 75-80 [GPa]. it is — a thing is desirable. It is because more sufficient linear density or more 
uniform linear density is obtained with it being this range. For example, in order to form texture marks, texture 
processing is performed to a substrate front face. For example, if push a polish tape, it is contacted on the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



06/09/26 



JP,2002 r 163817,A [DETAILED DESCRIPTION] 



4/10^— v 



surface of a substrate, the polish slurry containing a polish abrasive grain is supplied between a substrate and 
a polish tape and a substrate is rotated, the texture processing approach by sending a polish tape to can be 
used. At this time, it is 90. It is presumed that it is because meal Itsuki on the front face of a substrate of the 
abrasive grain contained in a polish slurry will worsen if [GPa] is exceeded, so the workability of a texture 
worsens and sufficient texture marks are no longer obtained. Young's modulus is 70. It is because there is a 
possibility that the shock resistance demanded when it is used having equipped the magnetic recorder and 
reproducing device may become inadequate, under by [GPa], 

[0021] Young's modulus is measured as follows, for example. The acoustic wave in the nonmetal substrate 
which is a sample (a longitudinal wave, transverse wave) is measured using an ultrasonic measurement 
machine (25DL (product made from Panametrics)). and Young s modulus is calculated based on a degree type. 
Young's modulus (E) [GPa] =rho(3Cs2Cp2-4Cs4)/(Cp2-Cs2) Cp[mm/mu s]: Longitudinal-wave acoustic 
velocity Cs[mm/mus]:transverse-wave acoustic-velocity rho [g/cm3]: Consistency of a substrate [0022] When 
glass ceramics are used, in glass ceramics, the crystal grain which consists of Si02 is contained. The mean 
particle diameter of this crystal grain is 10-100 [nm] (preferably 10-70 [nm].). further — desirable — 10-50 
[nm]. it is — a thing is desirable. It is because there is a possibility that the workability of a mechanical 
texture may worsen and sufficient linear density or uniform linear density may not be obtained when shock 
resistance becomes inadequate in less than 10nm and 100nm is exceeded. Moreover, it sets to a substrate 
side and the consistency of distribution of crystal grain is 30-5000 [an individual / mum2] (it is 70-3000 [an 
individual / mum2] preferably.), it is 100-2000 [an individual / mum2] still more preferably, it is — a thing is 
desirable from the point of rigidity or workability. 

[0023] The mean particle diameter of crystal grain and the measuring method of a consistency can be 
performed as follows, for example. A 2mm(length) x2mm(width) x5mm (thickness) sample is processed into a 
thin film for a substrate by Ion Schiling, a 100,000 times as many photograph as this is taken at a flat surface 
TEM (transmission electron microscope), and it asks for mean particle diameter and a consistency from there. 
For example, the path of the crystal within a visual field is surveyed and equalized. 

[0024] The texture marks of a circumferencial direction can contain what added oscillation. The texture marks 
which added oscillation become what contained the texture marks of a direction with an include angle to the 
circumferencial direction of a substrate. An include angle can be made into less than **8 times for example, to 
a circumferencial direction tangent. The texture marks which added oscillation become [ the flight condition of 
the magnetic head ] stable and are desirable at the real busy condition of drive equipment. 
[0025] The chamfer section 10 of the end face of a nonmetal substrate consists of a chamfer 12 and a lateral 
portion 13, as shown in drawing 2 . It is desirable that one [ at least ] surface average-of-roughness-height Ra 
of these each part is below 10 [nm] (preferably below 9.5 [nm]). It is desirable that one [ at least ] surface 
roughness Rmax of these each part is below 100 [nm] (preferably below 95 [nm]). Moreover, between the 
surface section 11 of a nonmetal substrate, and a chamfer 12, although a corner 14 is between a chamfer 12 
and a lateral portion 13, it is more desirable that these corners serve as a curved surface. A broken line shows 
the situation of a curved surface to drawing 2 . It is still more desirable that the radii of the curved surface are 
0.1-10 [mm]. It is because there is a possibility that the homogeneity of the texture marks which the scratch 
occurred on the front face with the wear powder, consequently were produced may become inadequate when 
wear powder is generated from the part it was ruined when the granularity of the end face of the chamfer 
section of the end face of the substrate with which texture processing is presented was large, it enters 
between a tape and a substrate and texture processing is carried out in the condition. For example, as for a 
chamfer side, being mirror-plane-ized by polish processing etc. is desirable. 

[0026] Moreover, as for the average of roughness height of the front face of a substrate before forming 
texture marks, below 1.5 [nm] (preferably below 1 [nm]) is desirable. For example, what carries out polishing 
and has carried out mirror plane finishing of the front face is desirable. It is because there is a possibility that 
the contact surface of a tape and a substrate may become unstable when texture processing is carried out 
since the smoothness of a substrate worsens, so there is a possibility that sufficient linear density or uniform 
linear density may hot be obtained when the average of roughness height exceeds 1 .5 [nm]. 
[0027] the front face of a substrate is minute — it is desirable that a wave (Wa) is below 0.3 [nm] (preferably 
below 0.25 [nm]). It is because there is a possibility that the contact surface of a tape and a substrate may 
become unstable when texture processing is carried out since the smoothness of a substrate worsens, so 
there is a possibility that sufficient linear density or uniform linear density may not be obtained. Moreover, it is 
because there is a possibility that head surfacing height might fully be lowered, namely, it may become 
impossible to use it in the condition of having been more suitable for high recording density when minute 
external waviness is large. It is because there is a possibility that surfacing of a head may become unstable 
according to minute external waviness, and an error may occur. Minute external waviness is measured as 
follows here, for example. 

[0028] minute — a wave (Wa) — for example, it can measure as follows. An optical surface type-like 
measuring device (MicroXAM. phase shift company make) is used, and they are objective lens x10, middle lens 
x1.0, and a spatial filter about the conditions of equipment. Zonal filter, band pass filter The average of 
roughness height when observing the front face of a sample as 3-1 60 micrometers and 500x600micro of visual 
fields is considered as minute external waviness. From the case where it asks for the usual average of 
roughness height, filter wavelength is lengthened, it surges and a component is measured. 
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[0029] It is desirable to use what consists of an alloy which uses Cr as a principal component (that is. the 
content of Cr exceeds 50at(s)%.) as orientation adjustment film. It is desirable the gap chosen from the group 
which consists of B. C. O, aluminum, Si, Ti, V, Zr, Nb, Mo, Ru, Rh, Ag, Hf. Ta, W, Re. Os, and Tr as a 
component of an alloy, or that one or more sorts are included As orientation adjustment film, they are NiB, 
NiP. or NiPZ (Z contains the gap chosen from the group which consists of Cr, Mo, Si, Mn, W, Nb, Ti, and Zr, or 
one or more sorts.). The content of Z is less than [ 25at% ]. Using is desirable. Since that it is 20?40at% can 
acquire a better magnetic property (for example, the further improvement effectiveness of coercive force), 
and a magnetic parametric performance (for example, the further improvement effectiveness of SNR and 
PW50), the content of P is desirable. When X of the third element is added, it is desirable in respect of an 
improvement of the ease of the formation of a magnetic-recording medium with a more strong magnetic 
anisotropy, and corrosion resistance. As for thickness, it is desirable that it is 2-100 [nm]. It is because 
effectiveness sufficient by under 2 [nm] is not acquired. Moreover, it is because productive efficiency will 
worsen if 100 [nm] is exceeded. 

[0030] Furthermore, in order to raise the adhesion of a substrate and the orientation adjustment film, the 
adhesion layer 7 may be formed between a nonmetal substrate and the orientation adjustment film. An 
adhesion layer can use whether it is the gap chosen from Cr. Ti, and W. The thickness of an adhesion layer is 
1-100 [nm] (it is 5-80 [nm] preferably.), it is 7-70 [nm] still more preferably, it is — a thing is desirable from 
the point of adhesion and productivity. Drawing of the film configuration at the time of forming the adhesion 
layer 7 in drawing 3 is shown. 

[0031] Since that by which the front face was exposed to the oxygen ambient atmosphere can acquire the 
effectiveness of the magnetic anisotropy by texture marks more effectively and its magnetic parametric 
performance improves after the orientation adjustment film is formed, it is desirable. As for the orientation 
adjustment film exposed to the oxygen ambient atmosphere, oxygen may be detected by component analysis. 
[0032] The gap chosen from Cr or CrTi, CrW. CrMo, CrV, and CrSi as an ingredient of a nonmagnetic 
substrate layer or the thing containing one sort is desirable. Although the thickness of a nonmagnetic 
substrate layer should just be more than 5 [nm], when practical economical efficiency is taken into 
consideration, below 50 [nm] is desirable. The effectiveness of the magnetic anisotropy by texture marks is 
fully acquired, a better magnetic property (for example, the improvement effectiveness of coercive force) and 
a magnetic parametric performance (for example, the improvement effectiveness of SNR) are checked, and the 
magnetic-recording medium by which the thickness of a nonmagnetic substrate layer has the above- 
mentioned range turns into a magnetic-recording medium which fitted quantity recording density as a result. A 
nonmagnetic substrate layer is good also as multilayer structure, and can make the ingredient the combination 
which used whether it was the gap chosen from the above. Since sufficient crystal orientation of the magnetic 
layer which that it is what consists of Cr forms on it is obtained, right above [ of the orientation adjustment 
film ] is desirable. 

[0033] A magnetic layer can be used as the ingredient which used Co as the main raw material. For example, 
the gap or a kind chosen from a CoCrTa system, a CoCrPtTa system, a CoCrPtBTa system, and a 
CoCrPtBCu system shall be included. For example, in the case of a CoCrPtBTa system, in the content of Pt, 
the content of B can make [ the content of Cr ] the content of Ta 1 - 4at% 2 - 8at% 8 - 16at% 16 - 24at%. For 
example, in the case of a CoCrPtBCu system, in the content of Pt, the content of B can make [ the content 
of Cr ] the content of Cu 1 - 4at% 2 - 8at% 8 - 16at% 16 - 24at%. With [ the thickness of a magnetic layer ] 15 
[ more than ] [nm], it is satisfactory from a viewpoint of heat fluctuation, but it is desirable that it is below 40 
[nm] from the demand to high recording density. It is because a desirable magnetic parametric performance 
will not be acquired if 40 [nm] is exceeded. A magnetic layer is good also as multilayer structure, and can 
make the ingredient the combination using either which is chosen from the above. When it considers as 
multilayer structure, as for right above [ of a nonmagnetic substrate layer 1 it is desirable from the point of an 
improvement of the SNR property of a magnetic parametric performance that it is what consists of a 
CoCrPtBTa system or a CoCrPtBCu system. As for the maximum upper layer, it is desirable from the point of 
an improvement of the SNR property of a magnetic parametric performance that it is what consists of a 
CoCrPtBCu system. 

[0034] As for Cr of a nonmagnetic substrate layer, or the crystal orientation of Cr alloy, it is desirable to make 
a field (200) into a priority orientation side, consequently, the crystal orientation of Co alloy of the magnetic 
layer formed on the nonmagnetic substrate film — more — being strong (110) — since it is shown, a magnetic 
property, for example, the improvement effectiveness of coercive force, and a magnetic parametric 
performance, for example, the improvement effectiveness of SNR, are acquired. 

[0035] The nonmagnetic interlayer 8 may be formed between a nonmagnetic substrate layer and a magnetic 
layer. A magnetic property, for example, the improvement effectiveness of coercive force, and a magnetic 
parametric performance, for example, the improvement effectiveness of SNR, are acquired. A nonmagnetic 
interlayer shall contain Co and Cr. When it considers as a CoCr alloy, as for the content of Cr, it is desirable 
that it is 35 - 45at%. As for a nonmagnetic interlayer* s thickness, it is desirable from the point of SNR that it is 
0.5-3 [nm]. Drawing of the film configuration at the time of forming the nonmagnetic interlayer 8 in drawing 4 
is shown. When B is included in a magnetic layer, in near the boundary of the nonmagnetic substrate film and a 
magnetic film, it is desirable that Cr concentration [ in / in B concentration / the field beyond 1at% ] is less 
than [ 40at% ]. It is because it prevents Cr and B living together by high concentration, and generation of the 
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covalent-bond nature compound of Cr and B can be suppressed as much as possible and the fall of the 
orientation in the magnetic film by it can be prevented as a result. 

[0036] The ingredient which made the principal component the conventional well-known ingredient, for 
example, carbon, the simple substance of SiC, or them can be used for a protective coat. The thickness of a 
protective coat is desirable from a spacing loss when that it is 1-10 [nm] use it in the state of high recording 
density, or the point of endurance. 

[0037] On a protective coat, the lubricating layer which consists of fluorine system lubricant of a perfluoro 
polyether if needed can be prepared. 

[0038] As for the magnetic layer of the magnetic-recording medium of this invention, it is desirable to have 
the magnetic anisotropy characteristic (Hc/radia! He of OR= circumferencial direction) which is 1.05 (1.1 or 
more [ Preferably ]) or more. A magnetic property, for example, the improvement effectiveness of coercive 
force, and a magnetic parametric performance, for example, the improvement effectiveness of SNR and PW50, 
are acquired more as it is 1.05 or more. 

[0039] Since its magnetic property, for example, coercive force, improves since the magnetic-recording 
medium of this invention is a magnetic-recording medium which contains at least the orientation adjustment 
film, nonmagnetic substrate layer, and magnetic layer which were formed in the front face a nonmetal 
substrate with the texture marks whose linear density is more than 7500 [a book/mm], and on it, and its 
magnetic parametric performance, SNR and PW50. improves, it turns into a magnetic-recording medium 
suitable for high recording density. [ for example, ] 

[0040] Moreover, since direct texture processing has been performed to the nonmagnetic substrate, without 
forming the layer for texture processing on a nonmetal substrate, the process which forms the film for 
processing can be skipped and manufactured. Those results, the magnetic-recording medium of this invention 
is cheap, and is a magnetic-recording medium suitable for high recording density. 

[0041] Moreover, even if the average of roughness height of this invention uses a head in the state of low 
surfacing in order to reduce a spacing loss in addition to the magnetic parametric performance improving 
according to magnetic-anisotropy effectiveness with the sufficient magnetic-recording medium also with small 
minute external waviness, it is a magnetic-recording medium with a good error property small again. 
[0042] Drawing 5 shows the example of the magnetic recorder and reproducing device which used the above- 
mentioned magnetic-recording medium. The magnetic recorder and reproducing device shown here is equipped 
with the magnetic head 22 which carries out record playback of the information, the head mechanical 
component 23 to which relative motion of this magnetic head 22 is carried out to the magnetic-recording 
medium 20, and the record regenerative-signal processor 24 at the medium mechanical component 21 which 
carries out the rotation drive of the magnetic-recording medium 20 and the magnetic-recording medium 20 of 
a configuration of being shown in drawing 1 , and the magnetic-recording medium 20. The record regenerative- 
signal processor 24 processes the data inputted from the outside, a record signal can be sent to the magnetic 
head 22, or can process the regenerative signal from the magnetic head 22, and can send data now outside. 
The head which has a GMR component not only using MR (magnetoresistance) component but the giant 
magneto-resistance (GMR) which used the anisotropy magneto-resistive effect (AMR) as a playback 
component etc., and was suitable for reliance quantity recording density can be used for the magnetic head 22 
used for the magnetic recorder and reproducing device of this invention. 

[0043] Since the magnetic-recording medium which contains at least the orientation adjustment film, 
nonmagnetic substrate layer, and magnetic layer which were formed in the front face a nonmetal substrate 
with the texture marks whose linear density is more than 7500 [a book/mm], and on it is used according to the 
above-mentioned magnetic recorder and reproducing device, it becomes a magnetic recorder and reproducing 
device suitable for high recording density. 

[0044] moreover — since the magnetic-recording medium which performed and manufactured direct texture 
processing to the nonmagnetic substrate is used for the magnetic recorder and reproducing device of this 
invention, without forming the layer for texture processing on a nonmetal substrate — cheap — high — it is a 
recording density magnetic recorder and reproducing device. 

[0045] Moreover, in order for the magnetic recorder and reproducing device of this invention to reduce a 
spacing loss in addition to the magnetic parametric performance improving since the average of roughness 
height uses the magnetic-recording medium also with minute external waviness small small again, even if it 
uses a head in the state of low surfacing, an error property is a good magnetic recorder and reproducing 
device. 

[0046] Next, an example of the manufacture approach of this invention is explained. As a nonmetal substrate, 
a glass substrate, a ceramic substrate, a silicon substrate, a silicon carbide substrate, a carbon substrate, a 
resin substrate, etc. can be used. It is desirable to use what carried out the polish of the front face of a 
nonmagnetic substrate, and made average-of-roughness-height Ra below 1.5 [nm] (preferably below 1 [nm]). 
For a nonmetal substrate, Young s modulus is 70-90 [GPa] ([preferably 75-85 GPa].). further — desirable — 
75-80 [GPa]. it is — a thing is desirable. The mean particle diameter of the crystal grain contained in a 
substrate when glass ceramics are used for a nonmetal substrate is 10-100 [nm] (preferably 10-70 [nm].). 
further — desirable — 10-50 [nm]. it is — a thing is desirable from the point of rigidity or workability. 
Moreover, it sets to a substrate side and the consistency of distribution of crystal grain is 30-5000 [an 
individual / mum2] (it is 70-3000 [an individual / mum2] preferably.), it is 100-2000 [an individual / mum2] still 
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more preferably, it is — a thing is desirable from the point of rigidity or workability. 

[0047] moreover, a front face is minute — it is desirable that a wave (Wa) is below 0.3 [nm] (preferably below 
0.25 [nm]). It is desirable that which one [ at least ] surface average-of-roughness-height Ra of the chamfer 
of the chamfer section of an end face and a lateral portion uses the following [ 10 [nm] ] (preferably below 9.5 
[nm]). 

[0048] Texture processing is performed on the surface of a substrate so that first the texture marks whose 
linear density is more than 7500 [a book/mm] may be formed in the front face of a nonmetal substrate. For 
example, a texture is given to a circumferencial direction by mechanical processing (it is also called 
"mechanical texture processing''.) which used bonded abrasive or/and a loose grain on the surface of the 
substrate so that the texture marks whose linear density is more than 7500 [a book/mm] may be formed in 
the front face of a nonmetal substrate. For example, if push a polish tape, it is contacted on the surface of a 
substrate, the polish slurry containing a polish abrasive grain is supplied between a substrate and a polish tape 
and a substrate is rotated, texture processing by sending a polish tape to ** will be performed. Rotation of a 
substrate can be set to 200 - 1000rpm. The amount of supply of a polish slurry can be considered as a part 
for 10-50ml/. The feed rate of a polish tape can be considered as a part for 1.5-1 5mm/. Particle size of the 
abrasive grain contained in a polish slurry can be set to 0.05-0.3 micrometers by D90 (particle-size value in 
case accumulation mass % is equivalent to 90 mass %). Pressure of a tape can be set to 1-15 [kgfl Linear 
density is more than 7500 [a book/mm] (preferably more than 15000 [a book/mm]). It is more than 20000 [a 
book/mm] still more preferably. It is desirable to set up these conditions so that texture marks may be formed. 

[0049] The average of roughness height of the front face of a substrate with texture marks is below 0.7 [nm] 
(preferably more than 0.1 [nm] below 0.5 [nm]) more than 0.1 [nm]. It is below 0.35 [nm] more than 0.1 [nm] 
still more preferably. It is desirable to process it so that it may become. 

[0050] Texture processing which added oscillation can be performed. Oscillation is actuation which makes 
radial [ of a substrate ] rock a tape at the same time it runs the circumferencial direction of a substrate a 
tape. As for the conditions of oscillation, it is desirable that it takes 60 to 1200 times for a part for /. 
[0051] As the approach of texture processing, how linear density forms the texture marks more than 7500 [a 
book/mm] can be used, and the approach which used bonded abrasive in addition to the approach by the 
mechanical texture mentioned above, the approach using a fixed grinding stone, and the approach using laser 
processing can be used. 

[0052] It washes after texture processing and then the orientation adjustment film with the thickness of 2-100 
[nm] is formed by the sputtering method on the substrate using the sputtering target which consists of an 
ingredient of for example, the orientation adjustment film. As for a sputtering target, it is desirable to use what 
consists of an alloy which uses Cr as a principal component (that is, the content of Cr exceeds 50at(s)%.). It is 
desirable the gap chosen from B, C, O, aluminum, Si, Ti, V t Zr, Nb, Mo, Ru, Rh, Ag, Hf, Ta, W, Re, Os, and Tr as 
a component of an alloy or that one or more sorts are included. A sputtering target is NiB, NiP, or NiPZ (Z 
contains the gap chosen from Cr, Mo, Si, Mn, W, Nb, Ti, and Zr, or one or more sorts.). The content of Z is less 
than [ 25at% ]. It is desirable to use what was used as the raw material. As for the content of P, it is desirable 
that it is 20 - 40at%. The conditions of sputtering for forming the film are performed as follows, for example. 
The inside of the chamber used for formation is exhausted until a degree of vacuum is set to 10-4 to 10-7 
[Pa]. Hold a substrate in a chamber, and introduce Ar gas, it is made to discharge, and spatter membrane 
formation is performed. At this time, the power to supply can obtain desired thickness by being referred to as 
0.2-2.0 [kW], and adjusting a charging time value and the power to supply. In case the orientation adjustment 
film is formed, when making the membrane formation particle which consists of an ingredient which constitutes 
the orientation adjustment film emit from an emitter and making it adhere to a nonmagnetic substrate, it is 
desirable to set up the direction of a particle so that the projection line to the nonmetal substrate of the orbit 
of a membrane formation particle may have whenever [ incident angle ] to a nonmetal substrate along the 
direction of a path of a nonmetal substrate. It is desirable to set up the direction of a particle so that 
whenever [ incident angle ] may turn into 10-75 degrees to the normal of a nonmagnetic substrate side. It is 
because the effectiveness of the orientation adjustment film is acquired more efficiently. 
[0053] In order to raise adhesion, when forming an adhesion layer between a nonmetal substrate and the 
orientation adjustment film, before forming the orientation adjustment film, an adhesion layer with the 
thickness of 1-100 [nm] is formed by the sputtering method using the sputtering target which consists of an 
ingredient of an adhesion layer similarly. A sputtering target can use what used as the raw material whether to 
be the gap chosen from Cr, Ti, and W. 

[0054] After forming the orientation adjustment film, it is desirable to have the process which exposes the 
front face to an oxygen ambient atmosphere. Since the effectiveness of the magnetic anisotropy by texture 
marks can be more effectively acquired by exposing a front face to an oxygen ambient atmosphere, it is 
desirable. As for the oxygen ambient atmosphere to expose, it is desirable to consider as the ambient 
atmosphere containing the oxygen gas for example, more than 5x10-4 [Pa]. Moreover, what contacted the 
controlled atmosphere for exposure in water can also be used. Moreover, as for an exposure period, it is 
desirable to consider as for 0.5 - 15 seconds. For example, the orientation adjustment film can be made to 
expose into drawing atmospheric air or an oxygen ambient atmosphere from the chamber after formation. Or it 
cannot take out from a chamber but the approach of making atmospheric air or oxygen introducing and 
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exposing in a chamber can be used. Since especially the approach of making it expose within a chamber can 
process continuously the nonmagnetic substrate layer and magnetic layer which are later mentioned since a 
complicated process which is taken out from a vacuum chamber is not needed including membrane formation 
as a series of membrane formation processes, it is desirable. In that case, it is desirable to consider as the 
ambient atmosphere to which a ultimate vacuum contains the oxygen gas more than 5x10-4 [Pa] below in 10- 
6 [Pa] for example. 

[0055] On the orientation adjustment film, a nonmagnetic substrate layer with the thickness of 5-50 [nm] is 
formed by the sputtering method using the sputtering target which consists of an ingredient of a nonmagnetic 
substrate layer similarly. A sputtering target can use what used as the raw material whether to be the gap 
chosen from CrTi, CrW. CrMo, CrV. and CrSL 

[0056] After forming a nonmagnetic substrate layer, a magnetic layer with the thickness of 15-40 [nm] is 
formed by the sputtering method using the sputtering target which consists of an ingredient of a magnetic 
layer similarly. A sputtering target can use what used as the raw material the gap chosen from a CoCrTa 
system, a CoCrPtTa system, a CoCrPtBTa system, and a CoCrPtBCu system, or the thing containing a kind. 
For example, in the case of a CoCrPtBTa system, in the content of Pt, the content of B can make [ the 
content of Cr ] the content of Ta 1 - 4at% 2 - 8at% 8 - 16at% 16 - 24at%. For example, in the case of a 
CoCrPtBCu system, in the content of Pt, the content of B can make [ the content of Cr ] the content of Cu 1 
- 4at% 2 - 8at% 8 - 16at% 16 - 24at%. 

[0057] Here, as for Cr of the nonmagnetic substrate film, or the crystal orientation of Cr alloy, it is desirable 
to form as the priority orientation side shows (200). 

[0058] Moreover, it is desirable to form each film so that the magnetic anisotropy characteristic (Hc/radial He 
of OR= circumferencial direction) of the magnetic layer of a magnetic-recording medium may be 1.05 (1.1 or 
more [ Preferably ]) or more. 

[0059] After forming a magnetic layer, the protective coat which uses carbon as a principal component using a 
well-known approach, for example, the sputtering method, plasma-CVD methods, or those combination is 
formed. 

[0060] Furthermore, on a protective coat, the fluorine system lubricant of a perfluoro polyether is applied 
using a dip method, a spin coat method, etc. if needed, and lubricating film is formed. 
[0061] Since its magnetic property, for example, coercive force, improves since the magnetic-recording 
medium manufactured according to this invention is a magnetic-recording medium which contains at least the 
orientation adjustment film, nonmagnetic substrate layer, and magnetic layer which were formed in the front 
face a nonmetal substrate with the texture marks whose linear density is more than 7500 [a book/mm], and on 
it, and its magnetic parametric performance, SNR and PW50, improves, it turns into a magnetic-recording 
medium suitable for high recording density. [ for example, ] 

[0062] Moreover, since texture processing of the direct nonmetal substrate is carried out without forming the 
layer for texture processing, the process is skipped. Those results, the magnetic-recording medium 
manufactured according to this invention is cheap, and turns into a magnetic-recording medium suitable for 
high recording density. 
[0063] 

[Example] Hereafter, an example is shown and the operation effectiveness of this invention is clarified. 
[0064] The same magnetic-recording medium as example 1 d raw ing 1 was produced as follows. The glass- 
ceramics substrate (0.635mm in the diameter of 65mm, thickness) was used as a nonmetal substrate. The 
surface average of roughness height used the thing of 0.3 [nm]. Moreover, the chamfer of the Young's modulus 
of a crystallization glass substrate, the mean diameter of the crystal grain contained in crystallization glass, 
and the chamfer section of an end face, the side-face average of roughness height, and minute external 
waviness used what was shown in Table 1. 

[0065] Using glass ceramics as a nonmetal substrate, linear density performed mechanical texture processing 
which becomes the value shown in Table 1 so that average-of-roughness-h eight Ra might become 5 [**] (it 
measures by AFM made from Degital Instrument.) on a front face. The abrasive grain contained in a slurry 
used the diamond abrasive grain whose D90 is 0.3 micrometers. The disk was rotated by 700rpm. Delivery 
speed of a polish tape was carried out in 3.0mm/second, and was rocked by part for /600 times. 
[0066] After washing and drying this substrate enough, it set in the chamber of DC magnetron sputtering 
equipment (3010 made from Anelva). The inside of a chamber was exhausted until it became a degree of 
vacuum 2x10-7 [Pa], and membranes were formed by the sputtering method to thickness 30 [nm] using the 
sputtering target which becomes a substrate 1 from NiP (content 20at% of P) as orientation adjustment film 2. 
Then, oxygen was introduced to 5x10-4 [Pa] in the chamber, and the front face of the orientation adjustment 
film was exposed to the oxygen ambient atmosphere for 1 1 seconds. 

[0067] After heating what formed the orientation adjustment film further after exhausting the inside of a 
chamber again to 200 degrees C, membranes were formed using the sputtering target which consists of each 
ingredient so that it might become thickness 10 [nm] about Cr as a nonmagnetic substrate layer 3 and might 
become thickness 25 [nm] as a magnetic layer 4 about CoCrPtB (content 2at% of content 21at% of Cr. content 
10at% of Pt. and B). As a protective coat, carbon was formed so that it might become thickness 5 [nm] by the 
sputtering method. On the carbon protective coat 5, the lubricating film which consists of a perfluoro 
polyether of thickness 2 [nm] was formed by the dipping method. 
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[0068] The magnetic-recording medium was produced like the example 1 except having changed into the value 
which shows the example 1 of a comparison, 2 linear density, Young's modulus, etc. in Table 1. 
[0069] The magnetic-recording medium was produced like the example 1 except having changed into the value 
which shows an example 2 thru/or 6 linear density. Youngs modulus, etc. in Table 1. 

[0070] The magnetic-recording medium was produced like the example 1 except having changed into the value 

which shows linear density. Youngs modulus, etc. in Table 1 using the chemically-strengthened-glass 

substrate which does not have crystal grain as an example 7 thru/or a 1 1 nonmetal substrate. 

[0071] The magnetic-recording medium was produced like the example 1 except having changed an example 

12, 13 minute external waviness, and chamfer granularity into the value shown in Table 1. 

[0072] The magnetic-recording medium was produced like the example 1 except having not exposed the 

example 14 orientation adjustment film to an oxygen ambient atmosphere as Cr30Nb (Nb content being 30at 

(s)%.). 

[0073] The static magnetism property of the magnetic-recording medium of the above-mentioned example and 
the example of a comparison was measured using the oscillating-type magnetic-properties measuring device 
(VSM). The magnetic anisotropy characteristic (OR) was made into OR=(Hc of circumferencial direction)/ 
(radial He). Moreover, average-of-roughness-height Ra of a glass substrate and the linear density of texture 
marks were measured with 1 -micrometer visual field using AFM (product made from Degitai Instrument). 
Moreover, the generating number of a scratch was observed with the 240 times as many optical microscope as 
this, and the number per one side was measured. 

[0074] Moreover, the magnetic parametric performance of these magnetic-recording medium was measured 
using the read/write analyzer RWA1632 made from GUZIK, and spin stand S1701MP. In evaluation of a 
magnetic parametric performance, record conditions were measured as track-recording-density 350kFCI as 
the magnetic head at the playback section using the compound-die thin film magnetic-recording head which 
has a huge magnetic-reluctance (GMR) component. The measurement result of the half-value width (PW50) of 
an isolated playback wave and SNR, an error property, and the scratch generating number is shown in Table 2 
as the magnetic anisotropy characteristic (OR) of the magnetic-recording medium of the above-mentioned 
example and the example of a comparison, a static magnetism property, and a magnetic parametric 
performance. Moreover, it checked that Cr of a nonmagnetic substrate layer or the crystal orientation of Cr 
alloy served as a priority orientation side in the field (200) in each example and the example of a comparison 
by X diffraction measurement. 
[0075] 
[Table 1] 
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[0077] 

[Effect of the Invention] Since its magnetic property, for example, coercive force, improves since the 
magnetic-recording medium of this invention is a magnetic-recording medium which contains at least the 
orientation adjustment film, nonmagnetic substrate layer, and magnetic layer which were formed in the front 
face a nonmetal substrate with the texture marks whose linear density is more than 7500 [a book/mm], and on 
it, and its magnetic parametric performance, SNR and PW50, improves, it turns into a magnetic-recording 
medium suitable for high recording density. [ for example, ] 

[0078] Moreover, since texture processing of the direct nonmetal substrate is carried out without forming the 
layer for texture processing and a process can be skipped and manufactured, it is cheap and becomes a 
magnetic-recording medium suitable for high recording density. 

[0079] Since a magnetic property, for example, coercive force, improves since the magnetic-recording medium 
which contains at least the orientation adjustment film, nonmagnetic substrate layer, and magnetic layer which 
were formed in the front face a nonmetal substrate with the texture marks whose linear density is more than 
7500 [a book/mm], and on it is manufactured according to the manufacture approach of this invention, and a 
magnetic parametric performance, SNR and PW50, improves, the magnetic-recording medium suitable for high 
recording density can be manufactured. [ for example, ] 

[0080] Moreover, since texture processing of the direct nonmetal substrate is carried out without forming the 
layer for texture processing and a process can be skipped and manufactured, it is cheap and the magnetic- 
recording medium suitable for high recording density can be manufactured. 

[0081] moreover — since the above-mentioned magnetic-recording medium is used in the magnetic recorder 
and reproducing device of this invention — cheap — high — it will become recording density. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[QamngJ] It is the sectional view showing an example of the magnetic-recording medium of this invention. 
[Drawing 2] It is drawing showing an example of the chamfer section of the end face of the nonmetal substrate 
of the magnetic-recording medium of this invention. 

Q?jwvingjj] It is the sectional view showing an example of the magnetic-recording medium of this invention. 
[Drawing 4] It is the sectional view showing an example of the magnetic— recording medium of this invention. 
[Drawing 5] It is the outline block diagram showing an example of the magnetic recorder and reproducing 
device using the magnetic-recording medium shown in drawing _1 . 
[Description of Notations] 

1 Nonmetal Substrate 

2 Orientation Adjustment Film 

3 Nonmagnetic Substrate Layer 

4 Magnetic Layer 

5 Protective Coat 

7 Adhesion Layer 

8 Nonmagnetic Interlayer 

10 Chamfer Section of End Face 

1 1 Surface Section 

1 2 Chamfer 

13 Lateral Portion 

14 Corner 

20 Magnetic-Recording Medium 

21 Medium Mechanical Component 

22 Magnetic Head 

23 Head Mechanical Component 

24 Record Regenerative-Signal Processor 
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©*ffiO¥«&ftSttl. 5 [nm] U9#SL<tt:l 
[nm] WTc ) KT#0*U\ fciitf, #y-r> 

i&ttStfl. 5 [nm] Sr«*.*fcaaR0>¥fl6tt:WS< 

[0 0 2 7] S«©£ffi©?&'h5;fe!3 (Wa) ^0. 3 
[nm] (J:»)»*L<HtO. 25 [nm] « 

fctt*a-4ii«Bfl[!i«#e>n4v^j3-tii!js*)4A»feT?*> 

[ o o 2 8 ] ft/h 5 fc t) (w a ) ttW*.tffc© i 5 1-9] 

j£i-*rt#-c#3. K^mmMmmizmw (mi c 

r o XAM, 7i-X->7 httiS!) £ffl<^T, gfi©-$: 

MSSiwyXxio, tHi/y/xi. o, 

A-? — Zonal filter, Y'<*y 4 >^ 
9~ 3~ 1 6 0 u m, U$?5 0 0 X 6 0 0 n t LT§* 

5. iI£©Wa££#©5t§3-<}:9, 7-r/u*-jfcft 
£ft< LT?;fc9j&#£«iJ5£-t-5k©-Cfo5 0 

[ o o 2 9 j mmm&mi: ltiic r (■*-**> 

*.CrO§f«i5 0a t%Srax^„ ) 

B, C, O, A 1 , Si. Ti, V, Z r , Nb, M 
o , Ru, Rh, Ag, HI, T a , W, Re, Os. 
T rA>P,i5»i ■jatfftfc^1*tui»l«^±££tf© 
«*»*U^. Ei6lW«JKi: LTttN i B, NiPfcK 
fiN i PZ (ZI4C r , Mo, Si, Mn, W, Nb, 
Ti, Z rA»fcft5*J: 9iBtfixfc^-f , iiA>iaW±«: 
£tf„ Z©tWttt2 5a t%«T„ J^ffl^-Sr 
$r*U\, P©^*1:I4 2 0?4 0 a t%T'fc-5©^i 



(6) #Si 2002-163817 

10 

*) . *ft£&<NH& (0<lx.tfSNR, PW5 0©£f£ 
Sfa±»b3l) ^»5rt^T'^5©T-0* LV\ fSZTC 
^©X^Jp$tx5i, it)iK^M*tt©^v^MI5& 
IflfOiWoWHW. K«^tt©5Sc#©^T»* L 

\>\ KJ¥I42~10 0 [nm] T'&3©#$f£ LV\ 2 
[ n m] *ffiX'te%ftt£%l%:t>m Ibtltt^frh X'h 5. 
*fc. 100 [nm] £&;i5££SSmsii<&5/i> 

10 [0 0 3 0] £f>lc, 8ffitSB(p]il«^i:©^«tt^± 
(fSfdfe^, ^JSS«tBSr6)PSKt©F^li3B*g7 

*Kr?Tt>Av\i ^»giic r, Ti, wi»e>atfnfc 

^Tn*»Srfflv^wi:^-C#5o ?B*Jg©BSf?tt l ~ 1 
00 [nm] U9#£L<I45~8 0 [nm] T'fc 
5. $f>JC»* L<li7~7 0 [nm] ) 
5©3»«*tt, £gt4©£ji>ib#* U\ 03|C«#g 

[0 0 3 1] £(RmSM»^$tl^tt(^iE^tt9K9 

saints £ n t> ©^r ? * + i asms* 
[0032] m&^rmm<ount Lxncr ifcisc 

rTi, CrW, CrMo, CrV, C r S i ^"bSJi 
*lfcV^-fiti»ia*r*tft)Oj9«ff*U\ #B£ttTifcJf 
©BgJ¥fi5 [nm] «±-C*>ntf iV^Sffl±©»SH4 
?:%ft5t50 [nm] «T**M* LV\ *«ttT» 

30 &VHtt*g)tttt (CS|X««^73©[PI±^)*) , a®^^ 
#tt («SJxtfSNR©[6]±^J*) *i5S^$H, *©ft* 

»i, #l«5gt LTtfi<, *©«mt±!E©/,C/!W>f> 

5. SBf6]HS^©l:±{i, C r 

^, *©±lc^-f-5»tt^©^*ftSE(Sl^#f,4x 

5©T-iif4 Lv\ 

[0 0 3 3] «H4JiH:Cofe±JB»i: Lfc^ttSi 
t^T'#5. 0<Rlf, CoCrTal, CoCrPtT 
40 a^,CoCrPtBTa^, CoCrPtBCu|i> 

5c 0"J^tf , CoCrPtBTa &©*•£•. C r ©^ 
ftli 1 6 ~ 2 4 a t %, P t ©^W*(4 8 ~ 1 6 a t 
%, B©-^fi-ftl±2~8 a t%, T a ©^fttt 1 ~ 4 
a t%tt5wtm5. 0>Jxli, CoCrPtBC 
u ^©«-a-. C r ©^Tfite 1 6 ~ 2 4 a t %, P t © 
-B^Ht 8 ~ 1 6 a t %, B ©^fifi 2 ~ 8 a t %, 
Cu©£Wftl4l ~4 a t%tf5C triS-t'#5„ i^tt 
S©Hff«4 1 5 [nm] £A±X'htUmmh€<»m&fr 
50 &|HH«l^. flSC»*a->«>B**»e> 4 0 [nm] U 
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TX'hZ<DiW£LV\ 4 0 [nm] 

#l*3tt #8£&T&Jf £>fi:±li, C o C r 

P t BT a ^^fcttC oCrP t BCufi^/iSt© 

ttjfftU'. ftJhffl*. CoCrPtBCuW»&45 

[00 34] #«ttT»Ji©C r SfcttC r g-feOftA 
ElSjtt (2 0 0) ffiSrffi5feEiPjffiti--50d5if*bv\ 

*«ttTit«0±K:»« LfcHti©C o £ 
AOJtSfie^iDMK (110) ttftft 
»tt«*.tf»«*©l6l±a**, «B&*tttt0!l*.l2SN 

[0035] *^ttT«fe® t attg t o>mz#m&*m 
««aE*i«t«i*.tfsNRorti±3!i**i»e>n«. 

#ffittfraittCo > C r Sr^tftOil-Sr. t^^t 
So CoCr^iHfctf Cr©ttilS3 5~4 5 

5~3 [nm] ^fc5®# S NRO^ibil LV\ 0 

£W&#ttifil;:*J^X, B»g^i a t %£LhORig,|C 
*3ltSC r«g#4 0 a t%»Ti<CoTV^©^ 
LV\ C r &BfcatMftft-C##r«0«rB8?. Cri 

XfcSo 

[0 0 3 6] {MMli. «*.«, * 

S i C0>Wte1ttt*tibt:&ILftk Ltcttn 
*ttJSi-& tfcffJUoBlff 14 l - l o [n 
m] -Cj!>a©*satia««S«tt*-CttfflL*:»^©x^:- 
>>^n;*£fc»4iSt^i±tf>£jJ»e>$f3: U\, 

[0 0 3 7] ««R±fctt*Wfcjtc«ittf/<-7rf';t- 

[00 3 8] JftglOttffiEMtttOWttJIIi. 1 . 0 
5W± (J:*>#*L<.il. ia±) -C*>6ttftftJ|£ 
•temusc (OR=HH*nOHc/iMB6rift«)Hc) £W 
LXV*S0>i&s#3:U\ 1. 0 5£t±-Cfe5t«tiJ«8^ 

NR. PW5 o»i^i±3!i*a«#bns. 

[0 0 3 9] *^MrojK^lE^«E{*:«, &ffi£jft&&# 
7 5 0 0 [*/mm] WiXfcST >? L 
fc#£*S«**<B±fc»ia£ftfcEl«JW!iER, #8£tt 
TJftHfttfRttR £ *'>fc < t t>£tf«ftE»«*-<?;fe 
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tt^xifsNR, PW5 0dS[^il_h1-Srox•iS!e&&gK 
iiLfc»^fe»Rtei:fc5o 

[0 0 4 0] Sfc, x^^^-t-JDOIfflwSSr^JSS 
*±K»jSr 6 Z b t£ < *fiH4Sffi»citgx * ^ 7- * - 

LTSit-rs^ t^xts. «i&©is*, *%w<om 

fcSo 

[0 0 4 1 ] £fc, WlflofiStSils+jK 

[ 0 0 4 2 ] H 5 14, ±ett«emit*frJ9v*fcttftE 
ftff±RR0« fc©T*> 3. irt*i-««E» 

«fM»2 o«rHtanb$««MtfHnmi2 1 « 

*ffiftat*2 0lCfl|#Sr|EftW4i-5««^y K2 2 
20 t , r «>« fc^ y K 2 2 £BmiEfi$£ft 2 0 |c*f L XtB 

arsus-frS""? krimb2 3 Ejg.R£flHH&RR 

2 4*&«;fO*a. IEfiif?^ft-§-*aa^ 2 4 (4, 

2 2(r£ofc?>, K2 2*»?j©ff^-§-Sr*!ia 

Ltf-^ r £ tfXt -Sip Kftotlr* 

So *^Wro«ftSEftS^SWc:fflv , '58J^s' K2 2 
ICI4, S4*-T-fcLT*3Ertt«SUgjR»* (AMR) £ 
^tjffi tfcMR (magne tores i s tance) 
J*P*frfefc<, &*tt*UK0t8lS (GMR) £flJ/BL 
30 fcGMR^^ifSr^TLfcJ: QmeftRftK&Lfc^? 
KSrffl^Sr ktfX'Z So 

[0 0 4 3] ±IEl8^IE»ff££Egtc£*ii4, SiloM 

&S^7 5 00 [*/mm] miXfcSx^^-Y-JS 

*8tttT«Uiat«H±Ji £ tr'>£ < £ fcStrtBftffiftHE 
#£JBV*X^SWX, WBft«lt^aLfc«»e«W^ 
^■ir'iSo 

[0 0 4 4] *^^roa^l5fifef?4i$eii, 
40 #Ktt*«KSft7'**f- + -toI«:ttLmiSLfc« 

IBSff^g«t?fcSo 
[0 0 4 5] it, *^H^(7?{K^|a^ff^gB(4, 

^BT-foSo 
[0 04 6] »C(C*^^cDSJit*^(D-eiJ^|lP^-rS. 
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->y=i>S&, ->y ziisi}-,u K2«, 

S®£*y y>aLT?^fijR a £ 1 . 5 [nm] « 
T (iWiKlll [nm] WTo ) tUctC^l 
l»5©i&SiJ4U\ #&JS£ffil4, -¥^^^5 7 0-9 
0 [GPa] (i^SL<li7 5~8 5 [GP 
a] „ b<!47 5-8 0 [GPa] 0 )T* 

Sffirt»c#*4x5iSSiK©^^na@f4 1 o~ 

100 [nm] >5fr£L< fi 1 0-7 0 [nm] „ 10 
£<bl-#£ L<f4l 0-5 0 [nm] . ) X'hZ>Oi>m\ 

liSffiffilCjoVT 3 0 — 5 0 0 0 [f/^rn 1 ] (it) 
fta L< 147 0~3 0 0 0 [<B/^m 2 ] T'fc5„ $ h 
L< (41 0 0-2 0 0 0 [e/ M m 2 ] "Cfe 

[0 0 4 7] SE©$t/h5ia!? (Wa)#0. 3 

[nm] 1UT (4 9#;£L<I40. 25 [nm] &L 

To ) x*h6<DAW$.lsi<\ ^m<r>=f-\vyy-n<n>m 
»9«, OT»©'>4<H-*o^fiio*ai?i*ll 20 

cSRaiiilO [nm] U1T ( 4 9 L < 14 9 . 5 [n 
m] «T, ) <Di><D&m\,^2>(DJ>W$- LV\ 
[0 04 8] fltfDfc, #^RS«©*ffilC«lS6S/iS 7 5 
0 0 [#/mm] y.±T*fe5x^^^-y-»SrJf^-t-5 
4 5IC S^c^ffiicx^^^-v-API^Jfi-r,, 

14. ^JSSffiW*EICiH^g7)S 7 5 0 0 [#/mm] 

W±T-fc5v^;*^-i«riSffM£ft3 4?l.:, 
*ffi(w@^J£8i4itl4/fc4U:je«lJS^^fflV>fc««fi < 3 
Jjfll ( r^^^i^yWx^^^-V-jDXj ) I- 

J^HJB^flfc^**^**:**-. 0Rf4, ft&rojt® 30 

^■y— *Di?rjor/j:5. SS©@6i42 00~iooo 

r pmit5r i W»^7y-W#t^ftl4l 

o~5 Om i /^i-fsr w^x-yo^t 

9i$g(4, 1. 5-1 5mm/^tt5:tiJ!ft5„ 
fflg* 7 y - *baffi*ft©iaattD 9 0 (gff ft* 
%iS9 0K*%K«a-r5«F©«!Stt) TO. 0 5- 
0. 3/;mt-t-5r.i:755T*#S. T-7*£># L#(t^3t4 40 
1-15 [k g f ] t-TSr t^-CtS. 5 
0 0 [#/mm] W± (4 9 # £ L< (41 5 0 0 0 [# 
/mm] Ul±„ $ blCffS L< (4 2 0 0 0 0 Dfc/m 
m] tl±„ ) Wx**7^-«£^J&-f 5 4 ?(C, ~ix 

[0 0 4 9] r^^^-r-?Ri£:*tfcS«o*ffiro^ 

0. 1 [nm] W±0. 7 [nm] l^T (4 «9 
#£L<(40. 1 [nm] £1X0. 5 [nm] tlT„ £ 
fjtC»$L<l40. 1 [nm] JJt±0. 35 [nm] Ul 
To ) t^5ipJC*PXi-5»AS»*U\ 50 
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[0 0 5 0] *y >U-> 3 "■/^nX.tz.T-V 1$ 

v- 3 ^ro^#l46 0-1 2 0 0@/7>t-r5<OjJS»*L 

[0 0 5 1] x^^^-y-AnXO^fet LTI4, H^g 
i)57 500 [#/mm] WXcDx;? *^•r-^fti|:ff2fi£1- 
^^-lc45*)fe«^tc@S®e^ffl^fc*i*, @£© 
5£rfflWc#ft, u-if-Jl]X?rfflv^*)feSrffiv>Sr 

[0 0 5 2] x?*?--r-flnX&ffi#LT, &I^<£>S 
«<D±(£, 2-100 [nm] <omm^ LfclEfaPS 

r©§t$«55 0 a t%lr&x.2>,> ) 

C, O, A 1 , Si, Ti, V, Zr, Nb, Mo, R 
u , Rh, A 6l Hf, Ta> W, Re, Os, Tr*> 

M4N i B, N i P«bL<(4N i P 
Z (ZI4C r , Mo, Si, Mn, W, Nb, Ti, Z 
rj6»featfftfc^vffta»l««±*:3tf. Zffl^tili 
25a t%£*T„ ) *rlM5U:Lfcfc©«rfflV*50>iWff* 
LV\, PCD^W*I4 2 0-4 0 a t%-Cfo5<D^$f* t 

v\ W*JK)«i-5fc«><ox/<y ^ y >?<n&m*&IZ-tf 

0 M -10"' [Pa] fcfc5*-C»S-*-5. :f-r>v<l*i 
2-2. 0 [kW] 

<e 5 j«B»St^ **m**» & «kW S -frr^^ttS 

*T LTAW^g?rW1-5 4 5 ttt^-W* iSiSrKSEi-5 O 
0-7 5 SiftS 4 Sfctt^O^fflftRfc-*-*©**** 

[0 0 5 3] «3»tt«r±lf5A:M>^«SCj:El^mS 

^-y-y hSrfflV>T^/^y^ y V^j£ld4'9 1-10 0 
[nm] OKJl&^rLfc«;«e5r^fi£1-S„ ^^y^y 
^?9-Vy H4C r , T i , WWf *»f>gtfixfcV^ 
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[0 0 5 4] EfflHSRfrJgjftLfcft. *©*ffi?r&* 

*#H5»ci»«-t- 5 r t Id J: >5 t 1 * * + J: 58* 

@S-T5^#H^I4. Mz.\i 5 xio" [P a ] W± 
©$iii#x££tf#B^i^5©#$f;£ U\ *fc#fl 

#5„ 0. 5~15&Wti-5W^$f 

* li^ * b St t) m $ T ^ * w<rt 4 tz it 
ffi-f-J: ?ft«iiiftIg#^P>ft^©T\ 

rtm. m&m&fm&ttox-mnaiBLiMb Lxm 

ilX^iO"* [Pa] yTm^T5Xl 
0" 4 [Pa] K±©tt*#;**£tr#Hft4:1-5©## 

[0 0 5 5] iH(p]fl§K©±|;:, 5~5 0 [nm] ©& 

bt£%X'<y99 >99-fv h&m^X*'<y9 ]} V 
^fetiD»J*r5. **y9Vy99— , fy btiC r 
Ti, CrW, CrMo, C r V, C r S i Wp/^ibjl 

[0 0 5 6] #»ttTttJi«:M&*Lfc«» 15-4 0 

e>4-5^<y^ 'J v?9—Vv Y*m\^X*'<v9 !i v 

CrTaf, CoCrPtTal, CoCrPtBTa 
CoC r P t BCu^P>SimfcV>Tft>4>-«£ 
£tft>©£Jl**i Lfcfc©£fflv>5r ir#-T*#5 0 «*. 
If, CoCrPtBTa 1W#d, C r ©-a£"i:l4 1 6 
~ 2 4 a t %, P t ©^Slf 8~16atl B <D^ 
ft&\*2~~8 a t%, Ta©Milil~4a t%i:t 
5rt*iff 5„ 0jl;tlf, CoCrPtBCulrol 
3\ C r <D^m\* 16~2 4at%, P t ©^Tiff 
8 ~ 1 6 a t %, B ©-g-^fftlf 2 ~ 8 a t %, C u ©"£ 
#*lil~4 a t?4it5wi4«-!?t5. 
[0 0 5 7] ZZ\X\ *HtT*«OCrSfc(iCr^ 
^©ifefiffi($llifil3feElo]ffi^ (2 0 0) 5r*Lt^5J: 

[0 0 5 8] Sfc, ttfteejKf*©fiM£J|©8Mftj|£' 

1. 05W (J:0»SL<IJ1. l£Lh) -C#>5<fc? 

[0 0 5 9] SSttJf £JFMLfc&, ^*P©*fe, #J;Llf 
^y^^ft, T'^X^CVDftifctt-tilbWft 
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[0 0 6 0] $ bK, fHUi±ictt£Siae:c/<-7A/ 

[0061] *&mzn-?xmmvizmf$.m»m#tt. 

*ffil£g^g# 7 5 0 0 [*/mm] «±f*)5f^^ 
^-S£WLfc#&JgS&t*©±KI>f£$*ifcE|6] 

■sr. mm.nmRxymtmti:^tt< t^tm 

10 U »Bi^&#f4#l;ilf SNR, PW5 0^|Sj±i-S© 

[0 0 6 2] x?*^-JjDIffl©Jf £flM-T5 
d i ft < £&#&Jl£4K £ r 9 * f- - M I L T V % 5 © 

tsie Lfc«ftEflaiff tts«t?*Eft*« i-a 

[0 0 6 3] 

mmm] g*T, A»w«r*LT*»«©«ua»**w 

20 [00 6 4] H#fi0<J 1 

ISfittt^ B »7XlS (ii:&6 5mnn J?£ 
0. 6 3 5mm) £JBWc„ SS©¥*5)ffl£ If 0 . 3 
[nm] ©^©SrfflV^c:,, jfefafttf 7 *S«©-V 

"914311 lc^Lfcfc©£ffl^;fc 0 

[0 0 6 5] #4*StRfcL.rilSftftif7^S:fflV^T. 
^IC?*5)fi$Raii5 5 [A] (Degital In 
30 strumentttfiAFMT'lf, ) tftSi?!;:, 
£ fc«f!g;*l4* 1 IZtf L fcttfc ft 5 * U ~ii >Vy- 9 X f- 
•t-JDX$rJ5SLfCo *y y-ld^Stv-5®«iliD 9 0*5 
0. 3/im©y^7 ; e^K®«i5rfflV^fc: 0 T-f^^ll7 
0 0 r p mXmU $-frfc 0 W^x-T"©^ "9 ^. fc°- K14 
3. 0mm/#ir L6 0 0®/ftxmWi^tz o 

[0 0 6 6] r©S«&+*Hft»:te£lW6*Lfc«iZD 
C-rnhDV^-v^^g (T^^ttii3 0 1 0) 

0"' [Pa] ift5*T*#^L, S«llCge(S]PSl^2 
40 JrLTNi P (P©§t$2 0at%) *^5^'!y 
^ y ^?9-Vv b&ffl^XmZ 3 0 [nm] ST^/< 

[Pa] St'^ALt, 

#ffl«u- 1 1 mmm tfc„ 

[0 0 6 7] W*^+W<rt«r#«Lfc«, £<blCgH|S] 
«*R«rJ»*Lfct©*:2 0 O'CST-jDflftLfc^, ^JK 
^TlfeS 3iUCr 3rlg£l¥ 10 [ n m] . SSttJl 4 t 
LTCoCrPtB (C rfflttl2 1 a t%, Pt© 
£*T*1 0 a t%. B©^W^2 a t %) ?ril2 5 
50 [nm] tftSi^ld, ZtlZ'il<7>ttm*bt£Z>X'<y 
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-tfyZX/<y?<J>ymz£<9mm5 [nm] t*£Z> 

ijti^Lfe, #-#>&mm5±\am&2 [n 

[0 0 6 8] ifctfcfi&l l , 2 

[oo69] mmm 2 75^ 6 

[00 70] #?J60i] 7 1 1 

[0 0 7 1] HJfe^J 12, 13 

[0 0 7 2] HlfctfiJ 1 4 
iaifiliS8K£ Cr30Nb (Nb 3 0 a t 

[0 0 7 3] ±CH1KM, J*K0!lrottfttBftftfe<z>l!H8 
««H4SrfittSaSt1*tta3eS« (VSMJ ftffi^ti* 
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*£Lfc„ ttftttft&ttttft (OR) ttOR= (HflJSrfi 
©He) / (*S*fi|OHc) at, 

(Degital Instrument ttSf) 

5:24 0 ffiF0£44MMraftftUf B£ 9 ©flftfcH* 
Lfc„ 

[0074] sit, rn.&«ACMi»omeiM*tt 

GUZ I KttSJJ — K7>f h7t7-(fRWA 1 6 
10 3 2, ftilf^fV^^y KS 1 7 0 1 MP£fflVT{IJ 

W£»fcE***fia; (GMR) *^«r*1-**^a* 
BUSBIES- y K*fliv\ !E»&#Sr*MEfa«&«3 5 0 
kFCIi LTSiJ^Lfc,, ±e£*0!l:l3j:tttfc<R«0>« 
«ffi«K*0«««ftJI*tt»» (OR) . Mtfttttt. 

nm^wttLxm±w±mj»<o^MtM (pwso 

^ttTfflS»C r 4fcf4C r^W^ElPlli (2 0 
20 0) B£ffi£EfflBifcoT^5«S:X$|§]^£U:T 

[0 0 7 5] 







[%] 


[GPa] 


[nm] 


[nm] 


Ra[nm] 


Ra[nm] 


OR 




24500 


12 


79 


50 


0. 22 


9. 8 


9. 9 


1. 25 


£«6«2 


15300 


10 


83 


60 


0. 24 


9. 6 


9. 6 


1. 20 


Slfe«3 


12800 


8 


82 


70 


0. 21 


7. 2 


8. 4 


1. 10 


*ft«4 


12100 


12 


86 


75 . 


0. 24 


7. 8 


7. 5 


1.11 


£SSffl5 


8400 


B 


83 


83 


0. 27 


7. 8 


8. 1 


1. 09 




- 7500 


7 


90 


81 


0. 22 


8. 8 


9. 1 


1. 05 


tfc««1 


3300 


22 


95 


1 00 


0. 24 


9 


8. 7 


1. OO 


tfctft«2 


1800 


20 


10O 


150 


0. 22 


30 


29 


1. 00 


*ft«7 


24600 


15 


75 




0. 26 


10 


9. 7 


1. 24 


HJ60I8 


16500 


9 


82 




O. 25 


8. 5 


8. 2 


1. 19 


£Jfefl9 


16300 
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